• Medicare Part D services are delivered through 2 different types of private plans: Medicare Advantage prescription drug (MA-PD) plans or stand-alone prescription drug plans (PDPs). MA-PD plans cover both drug therapy and other medical services, whereas PDPs provide prescription drug coverage only. • An economic model suggests that an optimal level of medication use, which maximizes consumers' utility or benefit, will be achieved when one insurer is responsible for covering all types of substitutable services. Observational studies have suggested that pharmacy therapy and nondrug medical services may be substitutable. Goldman et al. (2006) found that medication possession ratio (MPR) of less than 80% for statin therapy was associated with increases in hospitalizations and emergency room visits. Gibson et al. (2006) reported that MPR greater than 80% for statin therapy was related to fewer coronary heart disease-related hospitalizations, all-cause hospitalizations, and emergency room visits.
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• These findings suggest that health plans that cover both drug and medical services may have an incentive to improve medication adherence in an attempt to reduce medical costs. MA-PD plans offer more generous drug benefits than do PDPs. However, little is known about whether Medicare beneficiaries in MA-PD plans, which cover different types of substitutable services, have better medication adherence than those in PDPs.
What is already known about this subject
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• Analysis of data from the 5% random sample of Medicare Part D enrollees based on propensity-score matched sample subgroups indicated that the mean MPR for statin therapy among MA-PD plan enrollees exceeded that of PDP enrollees by 1.36 percentage points (70.80% vs. 69.44%). The proportion of MA-PD beneficiaries with good statin adherence (MPR more than 80%) exceeded that of PDP enrollees by 1.7 percentage points (47.0% vs. 45.3%).
• The proportion of Part D enrollees who had good statin adherence in 2007 was less than 50% in both MA-PD plans and PDPs.
• The primary study finding-clinically negligible differences in statin adherence between the 2 types of plans-did not support the hypothesis that enrollees in MA-PD plans, in which medical and pharmacy benefits are integrated, would have better medication adherence than enrollees in stand-alone PDPs.
What this study adds
33% of MA-PD plans offered partial to full coverage for the gap period, during which beneficiaries are responsible for full medication costs, while 28% of PDPs provided some gap coverage. 5 About 90% of MA-PD plans with 95% of total MA-PD enrollment charged no deductibles in 2007, while 60% of PDPs (54% of PDP enrollees) had no deductibles. 5 The literature indicates that the relationship between drug coverage benefits and medication adherence is not always clear. 6 A report from the Kaiser Family Foundation (Hoadley et al. 2008) showed that 15% of Medicare beneficiaries entering a coverage gap in 2007 stopped taking their medications, based on an analysis of community pharmacy data. 7 Fung et al. (2010), using claims data, assessed adherence to oral antidiabetic, antihypertensive, and antihyperlipidemic drugs among Medicare beneficiaries with diabetes in an MA-PD plan. 8 The study reported that drug adherence in 2006, defined as having drug supply more than 80% of the days in the year, was lower among those without gap coverage than those with gap coverage by about 5 percentage points for antidiabetic and antihypertensive drugs and by 8 percentage points for antihyperlipidemic drugs. 8 However, a survey by Tseng et al. (2004) found that Medicare + Choice beneficiaries who reached an annual dollar cap in drug coverage were more likely to take less medication than prescribed but no more likely to discontinue a medication compared with beneficiaries who had no cap. 9 While the findings from prior literature vary depending on data collection methods, therapeutic classes examined, or outcome measures used (e.g., probability of use, compliance, and discontinuation), a review by Gemmill et al. (2008) reported that some studies examining compliance (not persistency or probability of use) found that higher cost sharing is negatively associated with compliance to treatment. 10 MA-PDs may thus have expected to improve drug adherence through their benefit structure, along with their carecoordination efforts. Our study examines whether MA-PD enrollees have better medication adherence than PDP enrollees in the use of statins. Several prior studies evaluated medication adherence among Medicare Part D enrollees. However, most of the previous studies were limited to examining medication adherence at the MA-PD setting only or whether the overall use of prescription drugs increased after the introduction of the Part D program. 11, 12 No research has assessed differences in medication adherence between enrollees in MA-PD plans and PDPs.
Our analysis focused on statin use because statins are the vastly dominant group of drugs in the antihyperlipidemic therapeutic class, with the highest amount of reimbursement ($5.3 billion), or 8.5% of all Part D expenditures in 2007. 13 Statin treatment is a critical element of preventing and managing coronary heart disease (CHD), which is a common chronic condition in the United States, whose cost is estimated to be M edicare Part D, which was implemented as part of the 2003 Medicare Modernization Act (MMA), provides prescription drug coverage for Medicare beneficiaries. The Part D program was introduced to improve Medicare beneficiaries' access to prescription drugs, thereby potentially enhancing health outcomes of beneficiaries. In offering the Part D program, Medicare took a different approach than in the existing Part A and Part B programs, which provide coverage for hospital care and outpatient services. Medicare Part D services are delivered entirely through private plans, primarily Medicare Advantage prescription drug (MA-PD) plans or stand-alone prescription drug plans (PDPs).
MA-PD plans offer coverage for both pharmacy therapy and other types of medical services, while PDPs cover only prescription drugs. An economic model developed by Goldman and Philipson (2007) predicts that if a service is covered by an integrated insurer offering other services that are substitutable, its copayment will be lower than when the substitutable services are covered by other insurers because lowering copayment of the service helps decrease the use of other substitutable services. 1 This prediction suggests that an optimal level of the service use, which maximizes consumers' utility or benefit, is likely to be achieved when only 1 insurer is responsible for covering these substitutable services. As a demonstration of this relationship, albeit in the opposite direction, Chandra et al. (2010) found that increased cost sharing for physician services and prescription drugs by a supplemental insurer among Medicare beneficiaries was associated with less use of those services but more hospitalizations. 2 This study also reported that the supplementary insurer benefited from decreased prescription drug utilization and the shifting of the costs to patients through increased copayments, while Medicare bore the costs of increased hospitalizations. 2 Therefore, beneficiaries in MA-PD plans, which cover different types of substitutable services, may have better medication adherence than those in PDPs, if MA-PD plans act on the potential cost-offsetting effects-decreased use of nondrug medical services from the increased drug adherence-and make efforts to enhance enrollees' adherence to prescribed medications. This perception would be contrary to the results reported in the RAND Health Insurance Experiment (HIE), which showed that increased cost sharing reduced the use of services without affecting health outcomes. 3 However, the RAND HIE excluded adults aged 65 years or older.
In fact, MA-PD plans have offered more generous drug benefits than PDPs by subsidizing prescription drug coverage using the payments for coverage of other medical services. 4 In 2007, 75% of MA-PD plans covering 80% of MA-PD enrollees offered an enhanced plan (which is more generous than the standard or actuarially equivalent plan), while 48% of PDPs covering 20% of PDP enrollees provided such a plan. 5 Also, about $165.4 billion. [14] [15] [16] Previous studies indicate that a high level of statin adherence is related to a decrease in the use of other medical services. For example, Goldman et al. (2006) reported that full statin adherence, defined as medication possession ratio (MPR) of at least 80%, was associated with 357 fewer hospitalizations and 168 fewer emergency room visits per 1,000 high-risk patients, compared with MPR less than 80%. 17 The study indicated that adherence among low-risk patients was associated with 42 fewer hospitalizations and 21 fewer emergency room visits. 17 Gibson et al. (2006) also found that improved statin adherence was related to fewer CHD-related hospitalizations. 18 Thus, we hypothesized that MA-PD plans may have greater incentives than PDPs to improve statin adherence among their enrollees to reduce total medical costs. Using data from a random sample of Medicare Part D beneficiaries living in all 50 states and the District of Columbia, we examined differences in statin use between MA-PD and PDP enrollees. The study was conducted under Institutional Review Board Project Number 0712E23765 of the University of Minnesota.
■■ Methods Data Sources and Study Sample
The primary data sources for the study were the 2007 Medicare Part D Prescription Drug Event (PDE) file for the 5% sample of beneficiaries, the associated Plan Characteristics files, and Beneficiary Summary Files (BSF) from the Medicare-supported Chronic Condition Warehouse (CCW). Both the PDE and BSF include encrypted beneficiary identification numbers provided by CCW, and the PDE and Plan Characteristics files contain encrypted Part D plan identifiers. The PDE data contain information about each prescription drug filled by Medicare Part D enrollees, including the National Drug Code (NDC) number of the dispensed drug, the date dispensed, the days supply, and a CCW-derived variable, "benefit phase." Specifically, the CCW uses drug expenditure information for each individual and benefit design information for the plan in which the beneficiary is enrolled to calculate for each pharmacy claim the benefit phase (e.g., deductible, pre-initial coverage limit [ICL], gap, or catastrophic) that covered that claim. The BSFs augment the PDE data by supplying beneficiaries' demographic characteristics (age, race, and gender); place of residence (ZIP code); and monthly Medicare Part A, Part B, and Part D enrollment status. From the Plan Characteristics files, we obtained Part D plan type information, as well as drug benefit structure information for the Part D plans (basic vs. enhanced; gap coverage vs. no gap coverage).
The study sample comprised Medicare Part D enrollees who filled at least 1 prescription for a statin in 2007 ( Figure  1 ). Because the Part D data files include only pharmacy event information, not medical claims, we identified our study sample based on statin use instead of a specific condition, such as hyperlipidemia. While it would be possible to obtain diagnosis information for fee-for-service beneficiaries (i.e., the PDP enrollees) if we used Part A and Part B claims data, no medical claims data are available to researchers for MA-PD enrollees.
We first identified all statin medications in the Medi-Span Master Drug Database version 2.5 (MDDB v2.5; Wolters Kluwer Health, Indianapolis, IN) using Generic Product Identifier (GPI) codes to determine the 11-digit NDC numbers in the 5-4-2 format developed by the National Council for Prescription Drug Programs for each statin-containing medication (Table 1) . 19 To identify statin users, we searched the Product Service ID field (11-character NDC number) in the Medicare PDE file using the list of NDC numbers for the statin medications. We then merged the PDE file of statin users with the BSF using the CCW-provided encrypted beneficiary identification number. Based on the Medicare enrollment and demographic data in the BSF, we limited the study sample to Medicare beneficiaries aged 65 years or older in 2006 who had both Part A and Part B coverage in 2007. We excluded beneficiaries who died in 2007, those with end-stage renal disease (ESRD), and low-income subsidy (LIS) beneficiaries, who may have different characteristics and drug utilization patterns than other Medicare beneficiaries. We then linked the file to the Part D Plan Characteristics file using the encrypted plan identifier. Using the Part D Plan Characteristics file and BSF, we excluded beneficiaries who were enrolled in Medicare cost or demonstration plans. We defined beneficiaries' plan membership (MA-PD vs. PDP), which is the main explanatory variable of interest, as being enrolled in either type of plan for all 12 months in 2007.
The enrollees. 20 We added this variable to the analytic file using the encrypted beneficiary identification number.
Outcome Measures
We measured medication adherence using the MPR and a binary indicator of good adherence. The denominator for the MPR was the number of days between the date of a beneficiary's first statin pharmacy claim in 2007 (index date) and December 31, 2007 . To obtain the numerator of the MPR, we summed the number of days supplied for all statin claims in 2007 and subtracted the days supplied that would have carried over into 2008 from the last prescription in 2007. About 50% of beneficiaries in both MA-PD plans and PDPs had an index statin fill in January, and more than 90% of beneficiaries in both groups began their statin use before June. The median values of the numerator and denominator were 233 and 335, respectively. This definition of MPR has been recommended as an appropriate measure to capture medication use for chronic conditions because it considers all early terminations as nonadherence. 21 This MPR measure also has been reported as a good predictor of hospitalizations for diabetes.
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Comparison of Statin Adherence Among Beneficiaries in MA-PD Plans Versus PDPs The second outcome measure was a binary indicator of good adherence. Following the prior literature, we defined good adherence as MPR greater than 80%.
8,23-25 Pladevall et al. (2004) suggested that this categorical approach may be appropriate to examine whether poor adherence of medication is associated with worsened clinical health outcomes.
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Analysis
We used propensity score matching analysis for both outcome measures to address potential imbalances in enrollee characteristics between MA-PD plans and PDPs. Because Part D plan choice is voluntary, it is possible that relatively healthy beneficiaries select into an MA-PD. 27 Propensity score matching partially accounts for this possibility by ensuring similar distributions in observable characteristics between the 2 groups being compared. 28, 29 We calculated each beneficiary's propensity score of enrolling in an MA-PD plan based on logistic regression.
We created our matched sample based on a one-to-one matching with the nearest neighbor method within the caliper of 0.01. 30 We evaluated similarities in covariates between MA-PD and PDP enrollees in the matched sample using the standardized difference, which is defined as the difference in means between the 2 groups divided by the square root of the average of their variances. 31 Since this statistic is not a function of sample size, it has been often used in the literature to assess the balance in covariates in propensity score matching analysis. 29, 32, 33 A standardized difference smaller than 10 implies no meaningful difference on observed characteristics between the 2 groups being compared. 31 We obtained standard errors of the propensity score matching estimates based on bootstrapping with 500 repetitions.
Analyses were performed using SAS statistical package, version 9.2 (SAS Institute Inc., Cary, NC). STATA version 11 was used for propensity scare matching analysis (StataCorp LP, College Station, Texas). The a priori alpha level was 0.05.
Variables Used for Propensity-Score Matching. The variables included in the logistic regression model to construct propensity scores were demographic characteristics (age, gender, and race), socioeconomic variables (median income and percentage with a college education in the ZIP code of residence), U.S. Census Bureau region of residence, health risk measures, and benefit design characteristics of the Part D plans.
To capture health risk of beneficiaries, we used CMS-HCC scores, which are a health-risk measure used to adjust Medicare Advantage plan payment. These scores are constructed based on inpatient and outpatient diagnostic information. We also included the number of prescription drugs that the beneficiary took in 2007. We created this variable by linking the PDE file to the Medi-Span MDDB v2.5, which provides a therapeutic classification system (TCS). Specifically, this variable indicates the number of unique therapy classes based on the first 2 digits of Medi-Span's TCS codes. We counted drugs in the same therapeutic class as one and excluded the antihyperlipidemic class because all beneficiaries in the study sample used statins. The variable represents the burden of medications, as well as the health risk of the beneficiary. Finally, we used information from the benefit phase variable to determine if a beneficiary's total drug spending in 2007 exceeded the ICL. The "reaching ICL" variable indicates use of expensive drugs after controlling for the number of prescription drugs taken in 2007. For plan benefit variables, we used an indicator of having coverage for the gap and controlled for enrollment in an enhanced plan that offered more generous coverage than the standard benefit during the initial coverage or provided gap coverage. Descriptive statistics for all variables used in the analysis by plan type for the unmatched sample are presented in Table 2 . In the unmatched sample, beneficiaries enrolled in MA-PD plans tended to be relatively young, male, nonwhite, and resided in the West Census Region, compared with PDP enrollees. MA-PD enrollees had prescription fills for a smaller number of therapy classes and were less likely to reach the ICL in 2007, but they were more likely to enroll in an enhanced plan and have gap coverage than PDP enrollees.
■■ Results
The propensity score for matching was obtained from a logit analysis where the dependent variable was an MA-PD indicator. The c-statistic for the logit model was 0.57. We excluded from the matched sample enrollees who could not be matched to a case with a propensity score within the caliper range. The matched sample included 76,922 from each plan type. Table 2 reports descriptive data for this final matched sample. The table indicates that differences in certain covariates (e.g., plan benefit, race, and census region variables) between the 2 groups were substantially reduced after matching. The table shows that all covariates in the matched sample had a standardized difference smaller than 10, suggesting no meaningful difference in observed enrollee characteristics after matching. Table 3 reports statin MPRs and between-group differences for MA-PD and PDP enrollees. Analysis of mean MPR (multiplied by 100) in the unmatched sample showed no difference between the 2 groups: 70.57% for MA-PD and 70.54% for
■■ Discussion
Medicare prescription drug coverage is offered through MA-PD plans or PDPs, which differ in the breadth of coverage of health services. One model of health service use described earlier has proposed that efficient use of services is achieved when one insurer, such as an MA-PD plan, provides coverage for all types of substitutable services. 1 Analyzing data from a random sample of Medicare Part D enrollees, we found that MA-PD enrollees had slightly better statin adherence than beneficiaries in PDPs.
Although statin adherence was slightly higher among PDP enrollees (P = 0.780). After propensity-score matching, statin adherence was higher among MA-PD enrollees than PDP enrollees by 1.36 percentage points (means of 70.80% vs. 69.44%, P < 0.001). In the unmatched sample, there was no between-group difference in the proportions of beneficiaries who had good adherence (MPR greater than 80%), approximately 47% of beneficiaries in both groups (P = 0.262). As in the analysis of mean MPR, analysis of the propensity-score matched sample showed that statin adherence was better among MA-PD enrollees (47.0%) than PDP enrollees (45.3%), a difference of 1.7 percentage points (P < 0.001). 
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TABLE 2
Descriptive Statistics for Patient Characteristics by Plan Type
analysis. We could not examine this because we did not have information on the specific clinical indication for statin use in our data, although we controlled for general health risk measures in our model.
We are not aware of previous research that compared statin adherence between MA-PD plans and PDPs; however, the MPR and share of beneficiaries with good adherence obtained in the present study analysis appear to be within the range reported in the literature. A previous study reported that mean MPR of prescription drugs for hyperlipidemia among Medicare beneficiaries in an MA-PD during the first 2 years of the Part D program was between 60%-73%, depending on drug benefit schemes that the beneficiaries had prior to the implementation of the Part D program. 11 It also found that between 43.9%-61.3% of beneficiaries in the MA-PD plan had good adherence (MPR greater than 80%), depending on their drug benefit policies prior to the Part D program. 11 The present study found that both MA-PD plan and PDP enrollees had a similar level of statin adherence during an early year of the Part D program.
With the increasing clinical importance of prescription drugs, identifying factors that contribute to the use of and adherence to prescription drugs has been of interest, and a large body of the literature has examined the role of cost sharing. 10 However, many factors affect drug adherence. 6 A review study indicates that major predictors of poor drug adherence include inadequate follow-up, patients' lack of belief in or information about the benefit of treatment, poor provider-patient relationship, other competing demands, and other factors.
36
Working on all these aspects (e.g., frequent follow-up, improving patients' knowledge on the benefits of drug adherence) may effectively improve the use of appropriate medications. It is also important to examine mechanisms by which Part D plans improve adherence to recommended medications. A recent MA-PD enrollees than PDP enrollees-by 1.36 percentage points in MPR-on average, the difference corresponds to only about 5 additional days of therapy per year (0.0136 × 365 days). This small difference in statin adherence, while statistically significant, is unlikely to result in different clinical outcomes.
The probability of having good statin adherence (MPR greater than 80%) was higher among MA-PD enrollees than PDP enrollees by 1.7 percentage points. We identified about 165,000 statin users in PDPs in a dataset that represented 5% of Part D enrollees in 2007. This finding implies that about 3.3 million non-LIS, elderly PDP beneficiaries with both Part A and Part B coverage were taking a statin in 2007. Thus, if PDP enrollees had matched the performance of the MA-PD enrollees, about 58,000 more people would have been adherent to statin medications. However, as in the analysis of mean MPR, the difference was statistically significant but very small. The analysis also found that the proportion of Part D enrollees who had good statin adherence in 2007 was less than 50% in both MA-PD plans and PDPs. This finding suggests that there is much room for Medicare beneficiaries in both types of Part D plans to make improvements in statin use. Given the clinical significance of statin treatment in preventing and managing CHD, [14] [15] [16] it is important to continuously assess and ensure statin adherence among Medicare Part D beneficiaries.
The primary study finding-clinically negligible differences in statin adherence between the 2 types of plans-did not support the hypothesis that enrollees in MA-PD plans, in which medical and pharmacy benefits are integrated, would have better medication adherence than enrollees in stand-alone PDPs. A possible reason for this finding is that many MA-PD plans may contract with pharmacy benefit management (PBM) companies to control the cost and utilization of prescription drugs. This outsourcing of drug utilization management to another entity may weaken the degree of organizational integration of MA-PD plans in providing pharmacy services, except that MA-PD plans continue to determine pharmacy benefit designs. Further, PDPs may contract with PBMs; thus, similar tools to manage drug utilization may have applied to both MA-PD and PDP members. For example, a prior study described a PBM's implementation of an intervention to increase statin use by all its Medicare Part D MA-PD or PDP members who met criteria for medication therapy management and had either diabetes or coronary artery disease. 34 The results of the present study may also reflect a betweengroup difference in reasons for taking statins. Statin adherence has been shown to be lower among statin users without prior cardiovascular diseases than those with prior cardiovascular events. 35 A prior study showed that MA-PD enrollees are relatively healthier than PDP enrollees. 29 It is possible that a larger proportion of MA-PD enrollees may have used statins for primary prevention than PDP enrollees. This possibility may have contributed to the small difference we found in our study reported that a 2-part intervention, consisting of letters sent to primary care physicians with patient-specific medication profiles and general medication adherence letters mailed to potentially nonadherent patients, was associated with improvement in adherence.
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37 Similar approaches could be introduced to increase the use of prescription drugs by all types of Part D plans. These efforts to increase medication adherence will increase direct pharmacy costs but have the potential to reduce total costs if the increased pharmacy costs are offset by lower medical costs.
Limitations
First, although we used propensity-score matching analysis to address differences in observed patient characteristics between MA-PD and PDP enrollees, selection bias may remain if there are unmeasured characteristics that differ by plan type and affect statin adherence. The propensity-score matching approach reduces bias by ensuring similarities in observable characteristics between the 2 groups being compared; however, the low c-statistic of 0.57 indicates that the propensity-score model poorly predicted MA-PD enrollment. Our analysis obtained a matched sample based on several important covariates that influence plan selection and statin adherence, including diagnoses-based health-risk measures and plan benefit variables. However, the exact cost-sharing level for statin use is a potentially important omitted variable in our model. We accounted for the general benefit scheme of each plan; however, Part D plans can modify the cost-sharing amount for each prescription drug as long as their benefit schemes overall are actuarially equivalent. Although patient cost is a field in the PDE file, we did not assess out-of-pocket costs for statin use, which may vary across plans and might influence statin adherence.
Second, the present study was limited to assessing statin adherence rates during an early year of the Part D program. Differences in statin adherence between the 2 types of plans may have changed over the years as Medicare Part D plans gained experience with medication adherence promotion, member satisfaction, and the costs of providing prescription drug and/or medical benefits.
Third, our analysis did not account for the possibility of switching to other lipid-lowering drugs from statins, and beneficiaries who continued their treatment using other lipid-lowering medications would have been considered as nonadherent to statins. Because statins are widely accepted as one of the most effective lipid-lowering drug treatments, switching to other lipid-lowering drugs is unlikely. However, if switching to other lipid-lowering medications were recommended by physicians as a better approach to improve patients' health outcomes, our study might overestimate the degree of drug nonadherence.
Finally, our results may not be generalizable to other therapeutic classes. Drugs in certain therapeutic classes may be more likely to be subject to aggressive utilization management tools than statins due to their high costs. Further, if guidelines of drug therapy for some therapeutic classes are not as established as they are for statins, 38 the clinical evidence for improving adherence to those medications may be limited.
■■ Conclusions MA-PD plan enrollees had slightly higher adherence to statins than PDP enrollees during an early year of the Part D program. While the difference was statistically significant, it was very small and unlikely to lead to clinically meaningful consequences. Less than one-half of Medicare Part D enrollees had "good adherence" to statin therapy, suggesting much room for improvement in statin adherence by Medicare Part D beneficiaries. As prescription drugs play an increasingly important role in treating or managing chronic conditions, continuing evaluation of medication adherence among Medicare beneficiaries will help ensure that all types of Part D plans make efforts to improve drug adherence. 
